On physical examination, the temperature was 98°F, the pulse was 104 beats per minute and regular, respirations were 24 breaths per minute, and the blood pressure was 124/74 mm Hg without a pulsus paradoxus.
A49-year-old schoolteacher was admitted to a general medical service at Hermann Hospital for evaluation of shortness of breath, fatigue, and an increased abdominal girth. She had been in good health until 1 month before admission, when she began to experience fatigue and exertional dyspnea that worsened over the following 3 weeks. She also noted episodes of palpitations and night sweats.
Five days before admission, the patient was seen in a local clinic for "congestion and cough." She was treated with an antihistamine, which resulted in little change of her symptoms. On a follow-up visit, 1 day before admission, she was noted to have gained 12 pounds. She had also experienced several episodes of "light-headedness" that had resolved with rest, and she had developed orthopnea. A chest radiograph obtained at that time was abnormal. Further pertinent history on admission included the absence of abdominal pain, nausea, or vomiting. The patient also denied any productive cough, and there was no history of chest pain, fever, or chills.
There was no record of prior hospitalization, and no documented medical problems were noted on admission. A mole had been removed from the patient's abdomen 8 years earlier. She had no travel history. The patient's last tuberculin skin test was 3 years earlier and was reported as negative. She had not had a pelvic examination in more than 5 years. The only medications on admission were an antihistamine and a nonsteroidal anti-inflammatory agent. The patient was unaware of any allergies. She gave a history of cigarette smoking for the past 15 years and had a history of ethanol use in the past but not recently. There was no history of any drug abuse, and the patient was not sexually active. She had had two uncomplicated pregnancies and deliveries.
On physical examination, the temperature was 98°F, the pulse was 104 beats per minute and regular, respirations were 24 breaths per minute, and the blood pressure was 124/74 mm Hg without a pulsus paradoxus.
The patient appeared to be thin and wasted, and she was in moderate respiratory distress. The skin was warm and dry, with multiple nevi on the chest. The nailbeds on her fingers and toes were slightly cyanotic. There
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were no Osler nodes, Janeway lesions, or splinter hemorrhages. Examination of the head showed normal results except for a right temporal vein that appeared to be ectatic. A small lymph node was palpated in the left anterior cervical chain. There was no thyromegaly, and the carotid pulses were normal. The jugular veins were distended to a level above the angle of the mandible. The pressure waveforms and the presence of a Kussmaul's sign were difficult to assess. No bruits were noted in the neck. The lungs were normoresonant, and rales were heard over the left lower lung field. Examination of the breasts was unremarkable. There was no axillary adenopathy. The apical impulse of the heart was displaced laterally and larger than normal. No thrill was felt over the precordium. A grade III/VI systolic ejection murmur was heard at the apex and along the left sternal border. The murmur was followed by a fainter diastolic murmur heard best in the second left intercostal space close to the sternum. The murmurs appeared to be continuous in nature. The first heart sound was normal. The pulmonic component of the second heart sound was enhanced. A third heart sound was noted that appeared to vary in intensity with respiration. The abdomen was distended, with a shifting dullness in the lateral decubitus position. It was soft and nontender, with normal bowel sounds. The liver edge was palpated four finger breadths below the right costal margin. There were bilateral varicose veins up to the midcalf. There was no tenderness, erythema, or evidence of inflammation of both lower extremities. Homan's sign was negative. Rectal examination was normal, but the stool was Hemoccult-positive. No femoral bruits were noted on auscultation. Neurological examination showed no focal abnormalities. Laboratory data were as shown in Table 1 .
The chest radiograph showed cardiomegaly, pulmonary vascular redistribution, and bilateral pleural effusions, with a mildly enlarged mediastinum, and was essentially unchanged from the one taken before admission (Fig 1) . The ECG showed sinus tachycardia. The axis was normal at +450, and no further abnormalities were noted.
Hospital Course
The patient was begun on a regimen consisting of broad-spectrum antibiotics, bronchodilators, and diuretics. A ventilation perfusion scan was obtained and showed a low probability for pulmonary embolism. An (Fig 2) . In addition, left and right pulmonary arteriography revealed early appearance of contrast medium in the right atrium and right ventricle. Right atrial contrast injection showed no evidence of contrast passage across the interatrial septum, and catheter probing of the interatrial septum demonstrated no atrial septal defect or evidence of patent foramen ovale. An oximetry run was performed with simultaneous pressure recordings. A step-up in 02 saturation was observed at the level of the superior vena cava, with a second step-up at the level of the main pulmonary artery. The angiographic cardiac output was 12.5 L/mm (cardiac index, 12.1 L * min1 m-2), and the calculated left-toright shunt was 5.1:1.
Cardiac catheterization supported the diagnosis of a pericardial effusion and established the diagnosis of an arteriovenous communication between the aorta and the main pulmonary artery with a left-to-right shunt. In addition, there was evidence for partial anomalous pulmonary venous return. Because of the patient's deteriorating clinical status, she was taken to surgery for operative correction of the shunt.
Differential Diagnosis and Clinical Discussion
The most impressive feature of this patient's presentation is an unusual inconsistency of her symptoms, signs, and clinical findings, which would not yield a single clinical diagnosis at the time of her hospitalization. For example, the most striking feature of her history was that she had been ill only about 2 weeks and that before this time, she had apparently been well. There was no acute event or symptomatology that would point to the onset of her illness. When the patient was first seen in the hospital, however, she appeared chronically ill and cachectic. A number of processes can be considered at this point. First, there is the possibility of bacterial endocarditis in view of the patient's relatively short clinical course. This is a remote possibility, since there were no other clinical signs of acute or subacute bacterial endocarditis, and despite the fact that the white blood count was slightly elevated and that there was presence of microscopic hematuria, no other clinical or supporting laboratory data for this diagnosis were evident. The second diagnosis that has to be entertained is that of a shunt reversal of a previously undetected congenital heart lesion. What remains to be considered is a malignancy, either primary or metastatic; indeed, the most common cause for a large pericardial effusion in the adult population is malignant disease.3-5 The spread of tumor tissue is often continuous from pleura to pericardium. Since the thoracentesis revealed no malignant cells, and since the CT scan showed no evidence for a mass, the diagnosis of a malignant pericardial effusion is weakened, although it cannot be excluded. The cause of the patient's hyponatremia was apparently not established, but a paraneoplastic syndrome of inappropriate antidiuretic hormone secretion is a distinct possibility. Thus, an underlying malignancy still has to be considered, although no specific lesion has been identified to explain the patient's hemodynamic derangement or pericardial effusion and acute decompensation.
A second major inconsistency of this patient's presentation relates to the large pericardial effusion on the one hand and the absence of clinical evidence of tamponade on the other. The patient had symptoms and signs of biventricular failure, both left heart failure (pulmonary edema) and right heart failure (jugular venous distension, ascites, and hepatomegaly). However, the left ventricle was judged to be normal in size and function on echocardiography. No left parasternal lift of right ventricular enlargement was noted. There was no palpable thrill, and signs of constrictive pericarditis were absent.
This constellation leaves us with the diagnosis of possible cardiac tamponade. Three important findings were not consistent with the diagnosis of cardiac tamponade, however. The first of these is absence of a pulsus paradoxus and no evidence of diastolic collapse of the right atrium or right ventricle on echocardiography.45 Second, the presence of pulmonary edema and the ability to tolerate diuretic administration also argue strongly against the diagnosis of cardiac tamponade. Third, there was no evidence of electrical alternans6 on the ECG. It should be noted, however, that cardiac tamponade is difficult to recognize in patients with severe right ventricular volume overload and hypertrophy when the increased right ventricular diastolic pressure prevents diastolic collapse of the right ventricular free wall and the right atrium. 7 Even though this patient had evidence of a large pericardial effusion and no clinical or echocardiographic evidence of tamponade, this diagnosis can still not be entirely ruled out. The pericardial sac is normally quite distensible and can accommodate up to 200 mL of fluid. Once this volume is exceeded, however, the pressure begins to rise.8 The rise in pressure depends on the rate of fluid accumulation, the volume of fluid present in the pericardial sac, and the distensibility of the pericardium. Therefore, an increase in pericardial pressure results in increased right ventricular and left ventricular diastolic pressure, with a subsequent decrease in diastolic chamber size. Subsequently, there is a decrease in stroke volume and arterial pressure and a compensatory increase in the heart rate. This was originally described by Claude Beck9 as the "acute compression trial." This is clinically evident as a quiet heart with high venous pressure and low arterial pressure. There are a multitude of causes for cardiac tamponade, but among the most common causes noted today are malignancies ( Table 2) . As already discussed. malignant tumors can invade the pericardium or arise from the pericardium itself Infectious, metabolic, and occasionally traumatic causes for pericardial effusions and tamponade also occur; none of which, however, seem to fit the clinical picture in this patient. Thus, neither the cause nor the pathophysiology is easy to establish. However, since the pathophysiology points at both an acute and a chronic process, it can best be characterized by the term "subacute constrictive pericarditis.""'
The third inconsistency is the presence of a continuous murmur, and an unusual location of the shunt Cardiomyopathy (receiving anticoagulants) 2 6 See References 3 through 5. 
Additional Clinical History
The patient was taken to the operating room the day after the cardiac catheterization. Incision of the pericardium yielded approximately 800 mL of amber-colored pericardial fluid. A thrill and an induration were felt behind the main pulmonary artery, and a connection of the aorta and the proximal pulmonary artery was noted. A biopsy was taken for frozen section. The tissue diagnosis of the specimen precluded repair or resection of the lesion, and the patient was taken to the cardiovascular intensive care unit, where she became hypotensive and required inotropic support. Despite pharmacological means to support left ventricular function and circulation, she died on the third day after surgery.
Pathological Findings During surgery, a mass was palpated in the aorticpulmonary window area. A biopsy of the mass was submitted for frozen section, which was interpreted as a poorly differentiated malignant neoplasm. The biopsy showed a markedly cellular neoplasm with a few myxoid areas. It was composed of pleomorphic spindle cells with focal storiform and fascicular patterns (Fig 3) . Numerous mitoses were present (Fig 4) . No necrosis causes of this patient's continuous murmur. Before was present in the biopsy specimen. Immunohistochem- ical stains for vimentin, cytokeratin, muscle-specific actin, smooth muscle cr-actin, desmin, factor VIIIrelated antigen, Ulex europaeus lectin, CD 31, CD 34, S100 protein, and collagen VIII were performed on paraffin sections from the biopsy specimen. The tumor cells were diffusely and moderately positive for vimentin (Fig 5) . Focal weak positivity for factor VIII-related antigen was present in the tumor cells in areas close to the surface or near blood vessels. The tumor cells were negative for all the other markers. Based on the morphological features and the immunohistochemical profile of the tumor, the diagnosis of intimal sarcoma was rendered.
At autopsy, a mass measuring 2.5 x 2 x 2 cm was present in the aorta and pulmonary artery walls at the aortic-pulmonary window area. The tumor was tan and soft and contained myxoid and necrotic areas. A fistula tract connecting the two vessels was present within the tumor and measured 1 cm in greatest diameter (Fig 6) (Fig 7) .
Histologically, the tumor was similar to that seen in the biopsy specimen. However, large areas of necrosis and hemorrhage were present, especially near the fistula tract. The tumor involved the aortic wall, surrounding soft tissue, and pulmonary artery wall. The bulk of the tumor was present in the aortic wall. A small exophytic component was present at the edge of the aortic opening of the fistula. The aortic intima surrounding the fistula opening showed numerous areas of "intimal dysplasia" in which the intima was occupied by 3 to approximately 10 layers of cell similar to those present in the tumor (Fig 8) . Many of these areas were not connected to the tumor. These foci corresponded to the slightly raised, tan, myxoid areas seen grossly in the intima. Many areas of intimal dysplasia were present over adjacent atheromatous plaques (Fig 9) . The immunohistochemical profiles of the tumor and the areas of intimal dysplasia were similar to that of the biopsy specimen. The pulmonary artery intima adjacent to the fistula opening was normal. The pericardium showed mild nonspecific chronic inflammation. A microscopic focus of metastatic tumor was present in one hilar lymph node.
Other postmortem findings included moderate generalized atherosclerosis and severe chronic passive congestion of the liver.
Primary tumors of major blood vessels are very rare. The majority of these tumors are malignant. Their Intimal sarcomas are undifferentiated malignant mesenchymal neoplasms, the majority of which are luminal. Some of these have been classified as malignant fibrous histiocytomas.18 They lack evidence of muscle, neural, and epithelial differentiation. The majority of the reported cases also lacked evidence of endothelial differentiation. However, a few cases were reported to have a focal positivity for the endothelial marker factor VIIIrelated antigen. ' Isolated partial anomalous pulmonary venous connection has been estimated to occur in at least 0.7% of the population.22 Since it is often quite compatible with a long life, its frequency in infants and children dying of congenital heart disease is less than that of total anomalous pulmonary venous connection. It is generally stated that cardiac decompensation does not develop if <50% of the pulmonary venous blood drains into the right side of the heart.23 Since partial anomalous pulmonary venous connection only rarely involves both lungs, even if one were to assume that each major pulmonary vein carries an equal volume of blood, in only 25% or fewer of the instances of isolated partial anomalous venous connection would more than half of the blood from both lungs be returned to the systemic venous circulation. Therefore, a normal life expectancy might be anticipated for at least three fourths of all people with this anomaly unless it is complicated by other diseases.
In the case under discussion, the patient lived till the age of 49 years without having any clinical manifestation of the anomalous pulmonary venous connection. The development of her symptoms, 1 month before admission, is related to the formation of aorta-to-pulmonary artery fistula caused by the intimal sarcoma. This caused the increase in the left to right shunt that led the right side heart failure.
The tumor had the histological and immunohistochemical profile of intimal sarcoma. It lacked evidence of epithelial (cytokeratin), muscle (muscle-specific actin, smooth muscle a-actin, and desmin), and neural (S100 protein) differentiation. The tumor cells did not react with the endothelial markers CD 31, CD 34, and Ulex europaeus. Focal weak positivity for the endothelial marker factor VIII-related antigen was present. The latter finding has been reported in a few cases. 19 This reactivity for factor VIII-related antigen and the presence of "intimal dysplasia" in many cases of intimal sarcoma have been proposed to support an endothelial origin of the tumor. However, the majority of the reported cases have not shown any evidence of endothelial differentiation by immunohistochemistry and electron microscopy.
The formation of aorta-to-pulmonary artery fistula has not been reported in any case of primary aortic or pulmonary artery tumor. The fistula was caused by tumor necrosis. The worsening of the patient's symptoms is probably related to the progressive increase in the fistula size.
The severe chronic passive congestion of the liver is a manifestation of the right side heart failure.
